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FOREWOPID ' 

' . •• r ■ <■ • 

ToliiTpi^jsnt an educational approach successfully, one must match the philoso-" 
phy of evaluation with that of instruction' This is paxticularly true when individual- 
ization is the key element in the educational approach. Yet, as important as it is to 
achieve this match, the task is by no means simple UiXj^Q teacher. In fact, without 
specific resource materials to help him, he is apt to find the task overwhelming. For 
this reason, ISGS has developed a set of individualized evaluation materials as part of 
its Individualized Teacher Preparation (ITP) program. These materials are desigi^ed 
to assist teachers in their transition to individualized instruction and to help them 
tailor their 'assessment of students' progress to the needs of all their students. 

The two modules concerned with evaluation, Indtviclualizing Objective Testing and 
Evaluating and Reporting Progress, can be use,d by small groups of teachers in in- 
service settings or by individual te»dchers in a local school- environment. HopePuUy, 
they will do more than give each teacher ah overview of individualized evaliifition. 
These ITP modules suggest key strategies for achieving both subjective aft4 obfective 
evaluation of each student's progress. And to make it easier for teachers to piA Huch. 
strategies into practice, ISCS has produced the associated booklets tentitled Pjrform- 
ance Objectives, Pe^yrmance Assessment Resoufces, and Performance Checld. Usihg, 
these materials, the teacher can objectively assess the student's mastery ophe proc- 
esses, skills, and subject matter oflhe ISCS program. And the teacher/an obtain, 
at the moment when they are needed, specific suggestions for remedying the stu-" 
dent's identified deficiencies. . ' ' 

4f you are an ISCS teacher, selective use of these materials will guide you in devel- 
oping an individualized evaluation program best suited'to your own settings and thus 
further enhance'the individualized character of your ISCS program. 

I 

T-he Co-Directors 

Intermediate Science Curriculum Study ' 
Rm 4J5, W.H. Johnston Building 
4 1 5 North Monroe Street 
Tallahassee, Fldrida 32301 ' 



NOTES TO THE STUDENT 

Now that you have completed several chapters, excursions, and self-evaluations, you 
are r^ady to help your teacher determine how well you are doing. The performance 
checks in this book will provide your teacher with this information. Then your 
teacher can help you with things you ^ may not understand and can keep a record 
of your progress. 

•Read the next section carefully. It explains some important things about the per-' 
formance checks in this book, and it gives you specific suggestions for using them. 

What You Need to Know about Performance Checks 



1. You do performance checks When you are ready. Per- 
formanpe checks are somewhat like the questions in the self- 
evaluations - you do Ihem. when .you are ready, not^when 
t|ie whole class is ready. ^) ' r ^ 

2. Your teacher or 'both of you decide how maily\ou do. 
Your teacher or you and your teacher together will decide 
which ones you should do.* You are not expected to do all 
of the performance checks. 

3. There are thre6 forms for qach performance check. very 
performai|ce check is written in.three forms - A, B^and C. 
(The title of this booklet tells you whether it is Form A, B, or 
C.) Usually the answers for each form are different. When 
you do a check, you will use only one form. The A, B, and C 
forms are always in different booklets. Within each booklet 
all the performance objectives for the same unit are listed 
together. These units are in numerical order. Each unit has 
performance checks based on pore material and performance 
checks based on excursions/ 

4. Each performance check has its own number. The number 
is in the outside margin of the page ind will look Uke this: 
03<}ore-17A or 05-Exc 17-2 A. These numbers mean t 
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5. Each performance check is separated from the other. 

There is a line before each performance check and one after 
it. Some performance' checks have several parts, so do every- 
thing called for between the lines. When there is no line at 
the bottom of a page, you can expect to find the check con- 
tinued^nto the next page. ' * 

6. Sometimes you will need to use equipment. If special 
materials are needed, they will; be in boxes labeled with the 
same number and sometimes the same letter too as the per^ 
formance check for which you heed them. ^ 

7. Some performance checks have two or more answers. If 
more than one answer is correct, you must select all the cor- 
rect choices. In such cases selecting just "one answer is not 
enough. 

8. Some performance checks have no answers. Occasionally, 
you may be asked to do something that is impossible and to 
explain your answer. If so, say that the task is impossible 
and explain why. 

9. You share books of performance checks and YOU DO 
NOT WRITE IN THEM. Write your answers on other paper. 
Give the number and form of the performance check for.each 
answer you write. If you are to draw a graph, your teacher 
may provide you with grid paper. 

10. Your teacher or his assistant will collect and mark your 
checks. And sometimes you must ask him to watch or assist 
you as you do a check. • 

11. Sometimes a review procedure will be suggested. If you 
can't do a performance check, you may. be asked to review 
a part of the text or a self-evaluation question. You may 
then be checked on the same material, so be sure you under- 
stand the material you review. Get help if you need it; 
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Get two test leads, a bulb, a socket, and an ISCS battery from your teacher. Charge 
the battery for one minute. Get your teacher to watch you. Now connect the bulb 
to the battery so that the Wlb lights. ' ; 



' 01-Cor«rl3 



How would you connect the bulb-socket to the battery shown below to make the 
bulb light? Write the two numbers for each test lead that 'show where the ends of 
each lead should be con nectedr[^ , " 
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Something that^ib^iT^ in an activity^and affects the results of the activity is called 

a. a problem. » , 

b. a variable. 

c. a data table. \ - , ^ 

d. a conclusion. ' ' . 
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In box 01-Core-4B you will fmd a circuit that is all set up. Use the good spare parts 
in the box to find out why the bulb doesn't Ught. Which part is bad? 



01Core-4B 



Get batteries A, B, and C from box Ol-Core-5. Use any other materials you think 
, you need. Which of the batteries has influence? 

A clock ^jp^^g transfers influence to the hands of a clock. Why must you win^ the 
clock sp^THlr^efbre it can make the clqck hands move? . \ ■ 

Match the following terms by first listing'the numbers (1, 2, and 5) on your paper 
and then writing after each number the 'letter (a.V c, or d) of the con^ct matching 
deiinition. ^ ^ 

D^mitf( 



Terms 

1. System . 

2. Subsystem 

3. Component 



finitfons * ^ 

a. Any object that is part of a _ 
system 

b. An deject Hiat does not interact 
with other objects A • 

• a. A group of objects that interact 
with each other • ' ' 

' d. A. group of'Objects that directly 
interact with each other within , 

■ a syst^ft)' . ...... 
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01-Core-6B. 



0l-Core-7B 
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On your paper, write the letter of each t^agram which identifies a system. Also ex- 
plain why the diagram or diagrams you cho^epresent systems. 







nil 













Diagram a 



Diagram b 



Diagram c 



01-Core-9B • 



, A 



D 



B 



On the. diagram above, measure; the distance between the fqllowm^ pomts to the 

nearest 0. 1 cm. - / . 

' i; What is the distance from point A to point F? 

2. What is the distance from pdint C to point D? 

3. What is the distance from point B to point C? 



OlCore 108 



Fill a beaker nearly full of water. Ask your teacher or his assistant' to pour the water 
for you. Tell him when to begin. Use your ISCS timer to find out how 16ng he 
takes to pout water from the beaker. 
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On your paper write the letters of all good reasons for using data tables. , 

a. Data tables list the data in a given order. 

b. Data tables by organizing the data help to reduce errors. 

c. Data tables make it easier to find how onp variable affects another. 

d. Data tables make sure you collect the same data for each set of itteasure- 
infents. 

e. All of these. 



4 . 



Mame of 

Group 

M.cmber 


No. of 
Dragged 


No. of 
Times 
Draped 


Distance from 
Hook to Pulley 
(cm) 


Total 
Distance 
Dragged (cm) 


Total Time 
for Dragging , 
(sec) ^ . 


Sue 


1 


70 


90 


6300 


130 


Betty 


. 2 


60 


..•85 


5106 


110 ' , 


Sam 


3 


50 


'80 


4000 ' 


1P5 



Study the table. Then answer all of the following questions. 

1, What was the distance in centimeters from hook to pulley when three 
sinkers were dragged? 

1 What was the total distance in centimeters that Betty's battery dragged 

\ two sinkers? ■ ■ ■ / ■ ■ ^ : - 

3. How many times was one sinker dragged? 
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Write the letter of 'the phrase below which correctly completes the sentence. An op- 
erational definition includes a* description of the thing being defined. 

a. the shape and luster of . * 

h. the. color or odor of 

c. the way to measure * . ' ^ 

d» the way to classify ' . 



On your paper, divide 2A ,34 b^ 1 2. 1 . Round off your answer to one number after 
decimal point, - 
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On your paper, multiply 8*22 by 1.4, 



01-C6r:^1$B 



Add these three numbers on your paper. 2.21, 3.44, 1.5 



>1-C9re-1i5B 



Subtract 7.88 from 9.9 oh your paper. 
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Your teacher will observe you fo't this checlfc.when he can. 
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Your teacher will observe you for this check when he can. 
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Your teacher will observe .you for this check when he can. 
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Your teacher will observe you for this chdck when he can. 



Your teacher will observe you for this^check when he can. 



Ot-Core^ZIB 
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Which o^the following tells the main- advantage of t.he metric system which makes 
it useful in measurertient problems? 

a. Woridwidte use of the metric system would aid ^world trade more than 
worldwide use of the .English systen . 

b. The units of the metric systein art 
and therefore changing from one uni ; 

c. The meter has a more reasonable 
* di The metric system is more acci 



relatfcd by factors of the numberten, 
to another is easier, 
historical basis than the y^rd. 
:uratl^than the English system. 




S science is the 



The measurement system that is used in IS< 

a^ English system. 
, . b« Metric system. 

c. Roman system. 

-d. "Egyptian system. • 



In Excursion 3, you studied two: forges ^ li'ft and drag - acting on two sinkers. One 
force was greater than, the .other. You found this by making the two forces act di- 
rectly on each other. Read the two examples below. Which one makes a direct com- 
parison of the two variables? . , .* . 

a. Jack pulled a box of b.ricks and moved it. Jim, pulled a box of rocks and 
and moved it. Who can pull harder? 

b. Jack and Jim pulled o'n>opposite ends of a rop0 against each other. Who 
can pull harder? • . - . " 



— r- — : c ^- — ■ ' 

Which of the following is an operational definition? . , • Qi^-Cdre-IB 

a. A ruler is a device for mej^ljuring length. V * ^ \ • . 

b. A lariat is a long, light rope with a noose, used to, catch lives^pck/ 

c. Radioactivity is a flow pf particles or energy from unstable atoms. The 
particles or energy cause a Geiger counter to click. The amount of the radio- 
activity is shown by the number of clicks of the Geiger counter per second. , . * 



Imagine that everyone in your science class used the scale thathe.marked in washer 02-Core-2B 
units^* ■ , 

1. Would this cause a problem during the school year? • 

2, Whyorwhynot? 



.02<;ore-3B 



Suppose you were asked to weigh a straight pin with your force measurer. List the 

letters of all of the things below that you would need for ^oiir force measur(jn 
ia. A longer scale cgrd v 

b. A scale card calibrated from 0 N to 0. 1 N 

c. A very thin blade 

d. A thicker blade 



02-Core<4B 



iet an ISCS force measurer,. 2 blades, paper clips, and a newton scale card from the 
supply 3rea. From your teacher, get a spirtigig disk and an eldctricity measurer base. 
Re^prt to your teacher how much the spinigig disk weighs and how much the f^le^ 
trisKy measurer base weighs. ^ , . 



Get box 02-Core-5B from the supply area* Use an ISCS force measurer, the newton' 
scale card, an aluminum cup, and papar clips to weigh each of the two objects. On 
your paper, write tke difference in newtons between the weights. 

Jac4c weighed some sinkers he brought from home on his force measurer. He added 
the sinkers one at a tinie to a hook pn\ the ertd of the force measurer blade. Then, 
he filled in the data table below. ^ • * - 



Number of Sinkers 
on Hook ^ 


\ Total Weiglit 
; of Sinkers 
(in newtons) 


I ; 

2 ' .-. 

i . ■ 

.5 


1 = 

\ 0,9 

■ 1 ■ 

1.7 

•2.4 • 
•3.3" 

4.2., 
.. 4.8.. .' 



State what the tabic, tells you about the weights of the sinkers. 
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Marviu did Excursion 3, which ©ompares wpight and drag. On » separate piece of 
• graph paper, label the axes as shown below. Theiv construct a graph of Marvii\*s 
data, listed in the table below. The table shows th^jaggjpg power of the dropping 
inkers. Drav*( a J)e«t7Qt lijje for the plotted points. 
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, Sinkers 




Dropped* 


• - Dragged 
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02-Core-8B Write an'operational definition^ for. wefe/i/*, using an ISCS force .'measurer in your def- 

inition. ' . • ' 
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Ask your. teacher for a force measurer 'with an aluminum pin in it. Do not remove 

the pin. ' 

Answer the following questions by listing the numbers ( 1 , 2, and 3) on your paper 
and writing after each number the' answer to the corresponding question. 

1. Does tAe force measurer have the thifl or' thick blade ^tached to it? 

2. What is th^-number of the hole the pin is in? . ■ : 

3. How much force' is on the aluminums pin? • i' 



02-Core-10B From your teacher, get fo^ce measurer scale card 02-Core-lOB. Use your force 

measurer with the thin blade to weigh a sinker. Have your teacher watch you. Rer' 
port the weight in the units shown oti thf scale card." 



02-Core-IIB 
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— ■ n • — t r-r ; : — ' 

On your paper, write the name of the metric unit which you U^e in ISCS for measr 

uring force. , ^ • 




On your paper, yvrite the words that complele the sentence beloW: ' 

If you want to know if a force is acting on a tennis ball, yoU would look for 
changes in the ball's : or 



J/ 



Get a compass ancl-a heavy washer from the supply area. Set the compass on your 
desic; Bring the heavy washer ye|y ne^ to the-compass from three differentdirec- 
tions. Watch what happens. ^ • 

!• Is there a force acting between the heavy washer and the compass? 

2. jlow do yoifJcnow? 



^ 02-Core*13P 





Diagram b 



Diagram a 

The two punching bags being struck; are aUke. 

1. Which diagram shows the greater amount of force being applied? 

2. How do you know? 
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"^Write an operational definition for /brce. Remember, an operational definition an- 
swers two questions. 



O2-Cor0"15B 



Suppose you wanted to write an operational definition for something. What two 
questions would you have to answer about it? * ' 



02Core"16B 



A cup with four washers in it is attached to thxj blade of a force rtieasUrer. Name the 
kind of rofce acting on the Wacit of the force* measurer, causing it to bend down. 



When a large book is carefully placed on a pdper cup and then released, the cup is 
crushed. What force causes the change in the shape of the cup? 



02Cor6l7B 
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It would be very difficult to define operationally Jerms sucli as love or honor. Slate 
two reasons why this is . 



02-Cor6 198 
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Look at the diagrams of the measuring instruments. What needs to be added to 
them fio that you could tell your teacher your^measurement withouNhaving to ^ow 
him the measuring cup or the meterstick? 





tyieterstick 



Meaiuring cuf^ 
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Tie or tape a string to a magnet as shown below. Hang the magnet on the thick force 
measurer blade!/ Measure the combined weight of the magnet and string; Number 
and record your results for each step of the following. ^ * 

L Record the combined weight of the manget and string. . ' 

2. i^ttach a screw head to the magnet as shown. Pull gently on the screw 

until the magnet releases it. What is the force measurer reading when the^ 

magiiet releases the ^crew? 

* * » ■ 

3. How much force did the magnet exert on the screw? 




Force meaiurer 



String 



Magnet 



Screw 



List the letters of the situa^ns described below irf which there is a force actijig in 



02Core-22B 



addition to gravity artd friction. 

a. A force measurer lifted frOm a desk 

b. . A rOck smashing thi^ugh a window 

c. Two carts hitting he^-on 

d. A motor sitting on a snelf 
) . e. A bus parked in a garage 



If an 6bject is to be used ^as a standard unit of measurement, name four thihgs which 
should be trud about it. ' ' ' 
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Arnold- was given two old and uncalibrated spring scales, A and B. He calibrated 
each spring scale two times. The two drawings below show the results of his calibra- 
tions of each scale. Arnold- must use one of these two scales in an experiment. 
1. Which spring scale should he use? 
'2. 
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Calitjrations for Scale A 




Scale B 



Trial 2 
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Calibrations for Scale 



In tliis course, you often make several measurements which you are then asked to 02rExc06-1B 
multiply and divide. Suppose you were to use the scale below. 

^ I. Would it be easiest to report, multiply, and divide the "measurements if ^ ' . 

the units ort the ^scale were divided into 9, into 10, or into 11 subunits? 
2. Why? ' ^ .. . 



0 



9 



2 



3 
-I 



.erJc ♦ 



la 
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1. Which of the scales below would allow yon to make the. most accurate 
measurement from A Jo B? 

2. Why? 



A 

0 

Scales L 



2 
I 



J 



A ' B 

0 112 3 

Scale b iiimmiin iiiiiiMiiiniiiiii 
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0 

Scale c t_ 
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B 
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J 



/ 
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A F GH 



B 



J D K E 



I I'M |i in 



2 

Scale 1 



I I l| I I I I I 1 1 I I I I I 



Scale 2 

Report your answers to both questions below in decimals. 
0 1 . On scale I) what is the reading at F? At D? 
2. On scale 2, what is the reh<Jing at M? At S? 
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V. Write the letter of the best answer. When t)\e size of a unit of measurement such as 
the meter was first determined, it was • 

a. set by a grpu{} of men who agreed on its size. 



b. taken from a list of standards passed down through the years. 

c. naturally set by something in nature. ^ / 

d. taken from the experiences of people. 



ERIC 
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The cubit is a Unit of length based on the distance from a man's wrist to his elbow. 
The palm is a unit qf length based on the width of man's .hand. . 

1. Why aren't measurenient units such as the cubit and palm used very much 
today? 

2. Why are standard units such as the meter and the gram used instead? 



02-Exc 07-2B 
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1 

? 

I- 

£ 

H 
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O 
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O 
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z 

o 

cc 
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80 



60 



40 



20 



y 3 4 5 6^ 7 

BULB^yiETER DISTANCE (in feet) 
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The brightness of a lighted bulb was measured with a light meter at severijl distances 
from the bulb. The data are graphed as shown below. Notice that the light bright- 
ness decreases as the distance increases. 

* Compare the change in brightness between the distances 1 foot and 2Jeet with the 
change between 4 feet and 8 feet. Choose the words'which correctly complete the 
following two sentences. 

1. When the' bulb and* meter are close together, a sniall change in distance 
- . produces a (large)(small) change in brightness. / 
\ 2. When the meter and bulb are 'far apart, a 4arge change in distance pro-. 

duces a (large )(small) change in brightness. - ' , 



Of, 
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How can you lift a crate from the floor to a truck with the least amount of >yprk 
ing done on the crate? Select the best answer below. J 

a. / Any way you db it, the work on the crate is the same* 

b. Lift it with your hands. 

c. Push it up an inclined plane. 

d. Use a pulley and a rope. . ^ * * 



be- 
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Measirfe the distance between each of the thr^e pairs of points, and report your 
swers in meters. * 
1. BtoC 
' 2. t) toE 
3. AtoE 



an- 
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In each of the following cases, make the changes asked for. 
. L 3.8 m = cm 

2. 0.9 m= cm 

3. 75 cm = ^ m 

4. 8 cm = -m 
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Name the metric unit in which work is measured in fSCS. 



Fifld out how mUcli work is done when you lift a spi^igig from the. floor to your 
desk top. Get the equipment you need to do this. Record your measurements in 
newtons and meters ^nd record the answer in the correct units. 



03-Core4B 
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\\n operational definition for work is . 



03Core-6B 



^ Complete the sentence below. 



^ GeoTgb lifted the box from the floor and put it on the table, flis* ISCS- classmates 
said he was doing on.th6 box. ^ 
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A force measurer was used to pull a half-kilogram mass across the floor. What meas- 
urements below would ygu use to measure the work done on the half-kilogram mass? 
Choose as many as you need. Do not calculate the work 4q^^^- 
• a. The mass moved for 60 seconds. 

b. The mass moved 1 60 cm. 

c. The force measurer scale showed 7 newtons of force. ^ 

d. The speed of the mass was 2 cm per second. 
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^-Match the terms system, subsystem, ^nd component y/ith their definitions. Write, 
the number of the term and* the letter of the matching definition on your answer 
sheet. 



Terms 

1. System 

2. Subsystem ^ • 

3. Component (of ^ system) 



Definitions 

a. An object that is part of a system 

b. - A person who fights another 

c. A group of objects that interact 
with each other 

d. A group of objects that interact 
directly within a, system 

e. A ^roup of objects, such as a hat, a 
book, a feather, and a clod of dirt 
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Upper hook 




PhiPs box-lifting system is ^hovu'h. List four labeled components which form a sub- 
system in the box-lifting system. * 



study 



the diagrams below. 

1 . List the letter of each diagram which sho\v$ a singly system. 

2. Explain why^ny diagrams you chose represent systems. 
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Diagram a 



Diagram b 



I Diagram c 





Study the diagram of the electric drill, . ^ 

1. List any of the sets of components listed below which can be^considered 
a subsystem. 

2. Explain why you selected the sets you did. 



Ring gear 



Terminals^ 



Prongs 



Componen 





Drill bit\ 



Drive gear 



a. prongs, ^lug, cord 

b. prongs' 

c. motor, drive shaft, drive gear 



d, * terminals, plug, drive gejar 

e, prongs, cord, drive shaft • 
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Select the phrases which describe the relationship between work and systems. A 
system can ' ^ • . 

a. have equal input work and output" work. • 

b. transfer input work. ^ ' , . 
' c- have higher output V^rork than input w^rk. 

d. use input work to do useful work' . . 
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; V03-Core-14B Look at the^diagfari^elow. The farmer (B) wants to lift a bale of cotton (C). To 

® ' ^ ^ » move the cdi*3lKT^e t)uts a baard (A) over a sawhorse (D) and places one end of the 

board under the cotton. He tl^en pushes down on the other end of the board and 
lifts the cotton: , * - . ' , 



1 . What is the letter of the input component? 




03-Core-15B In the diagram, consider the ball (A), the ruler (B), the table edge (C), and the V2 kg 



mass (D) to be a system. After the appropriate number, write the letter that identi- 
fies the source'of *the input work in the system and the letter that identifies the ob- 
ject on which the output work is done. \ ' , , ^ 

1 . The input work is done on the system by „. 

2. The output work done by the syste^n is done on „. | ^ - 




03.Qor,e-16B In the diagram below, think of the balance pm) as a system. The force measurer 

^hows a reading of 8 N and moved down 0.2 m;. thp 4 N weight moved up 0.35 m. 

1 . How much input work wasPtjLo^^^ Xk^ systen^? 

2. Hpw much output work was done by the sVstem? 



Jean checked the equal-arm balance system shown below. In doing that, she lifted* 
the 4 N weight 03 meter^ Her partner Sally asked nei^lipw much input work she had 
put into the system. What is the best answer Jean co]x\d have given? 

a. Exactly 1,2 N*m 

b. Just a littleness than 1.2 N m ^- ^ 
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c. It is impossible to say, since no fprce or^istance 
of the input work. , 

d. Just a little bit more than 1 .2 N iji 



surements were made 





I. 



Find the average of each of the following two sets of numbers. Show your*work. 
J. 1.5, 3.5, and 2.4 _ ' 

*2. 1.5, 2 "b, and 3.8. 
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Rene counted the turns of a phonograph turntable for one minute several times. Her 
data from several trials are recorded in the table below. Why is the average of 78 
turns probably closer to the actual number of turns per minute than' the individual 
figures for the six trials? 



Trial 


Turns Per 


* 


Minute 




79 


2 


80 


3 , 


76 • 


4, ' ' 


■"'■79 


■ 5 - 


11 ' 


6 . 


.. li 


Average 


78 
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Four students detennihed the weight of a jar of sodium sulfate. Each student 
weiilied the jar two times. Their data are shown in the chart below. 



Student 



Bill 
Ann 
Art 
Dick 



Trial 1 
(in N) 



4.801 . 
4.803 
4.797 
4.796 



Trial 2 
(inN) 



4.798 
.4.802 
4.799 
4.803 



Why shouldn't the.students expect to get the same answer each time? 
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Get from your teacher either a copy of the graph below or grid paper. (On grid ^aper^ 
copy the^raph bfl'ow, label the axes, plot the points, and draw the line.) Using the 
graph,, find- the mass in grams of the following. 

.1 . 11 sinkers • ■ v ' 



2. 3 sinkers 

3. 7 sinkers 

4. 5 sinker's 



30 
25 

20 
15 



to 



5 
0 













-* 












V 

,• ■ 



















































2 4 6 * 8 10 
NUMBER OF SINKERS 



12 
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Bill attached his force measurer to a chalkboard eraser and th^n puUdti the eraser 
across his table. The forte measuirer reading as the eraser moved along was 0.3 new- 
tons. What is the name of the fofce he was measuring? • . ' 
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Explain why the work put into a systert vhasifo be^eater than the output work de^ 

sired'^; • ' ; '". ■' • • -■ 



When you rub sandpaper on a board, the sandpapet gets hot. What force causes the 
sandpaper to get hot? 



X)3^Core 24B 



Think of an empty box being dragged across a concrete drive. .What would happen 
to the amount 4f fnction if twa bricks were placed in the box? 



Mr. Jenkins wanted to find out wi^at kind of gasoline was best. He also wanted to 
know which of his four cars went the farthest on a gallon of gasoline. He put a dif- 
ferent kind oTgasoline in each car. He then. drove ea^ch of the cars and checked his 
mileage.. What is wrong With Mr. Jenkins's experiment? ^ 
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Joan did a study of noise. She dropped a skate Vfie&l and a sinker from her desk top 
onto a carpeted floor. ^ . . ^ 

1 . Name a variable that is unchanged in both cases. 

2. Name a variable that changes in the two cases. 



A toothpasA manufacturer wants to know which of three chemicals will best de- 
stroy the bacteria which cause tooth decay. 



1 . WKat variable should be purposely varied in his expferiment? 

IwVfter the manufacturer has made the, changes proposed in part 1, what 

variable does he study the changes iil?" 



A racing car owner wants to know wHich of three kinds of engine oil will allow his 
car engine to make the most revolutions per minute. Naturally he will make all the 
tests on his own engine^ Name two other factors he should keep unchanged if his 
trials are to be useiul. ' 
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In the pulley arrangement shown m the diagram below, the rn^ss and tlie pulley to- 
gether weigh 20 N and will be lifted 20 cm. Read the sentences which follow! Se- 
lect the one quantity in parentheses which best completes each. jjente nee, and record 
your answers. v * 

1 . To raise the mass and pulley 20 cm, 
the force would have to move (10, 20, / 
40) cm. ^ \ 

2. The amount of force required to 
raise the combined weight bf 20 N of - , . 
the^mass and the pull^ey by puUinfr.on 
the rope would be about (1 0, 20, 40) ^ «. 
newtons. 
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• lit Excursion 10, you investigated the rfelation of input work to output work using, 
three different puHey sysWms. • \ ,1 " 

/: . 1 . Haw*does the input work coijjpare t6 output work in movable pulley sys- 
tems? 



2. Why would you use movable i)uUeys to lift objects^ 



■ ■ — r ' ' / : ^ ' V. — !r ^ ' ! . ■ 

03-Exc 11-1B. , The piano movers tried fo^use a ten-foot ranlR>placed over the, ffont steps of a house, 
\ * to move a piano into the house. They gouldn't push the piano up the ramp». " . 

^ . ♦^l. If the men replacedthe ramp With a strong twenty-foot r^mp, \yould the 
' / r y • • force re(}uired to push the» piano up it be decreased, increased, or not changed? 

* 2. Why is this the ca?e when the longer ramIR is used? • ^ 



.<J3-Exc 12-1B/ 



' Mrs. Williams holds a secsaW while Harold, who weighs 400 N/cliriibs on the right 
^ ejid 3 meter^Trom the pivot. After his sister Lela, who weighs 350*N, gets on the 
other end .at 4 meters, Mrs, Williams lets go, ^ 

• 1. Will the greater moment then cause the seesaw to turn clockwise op coun- 
terclockwise? ^ ^ 
2. Wjiat is the amount oBBfference ih the moments? 
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Find the av^age to one decimial. place for each set of* numbers. Show your work. 
2. 4^4, 5'/2, 3y4 ' • \ . \ . 
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The Wood Ijtlock shown belovy is dragged three times over a table. Each time a dif- 03-Exc 14'IB 

fprent surface, A, B, or C, is on the table. Which statement below best describes the ' . 

' rtsult?' The force of friction ' • . * ' ■ r 4 ' . 

a. will be greater on surface B than on C because the weight on B is greater 
. than on <p.*^ ' / ■ ' . , ^ / 

V b.\ will be greatest Qrt Surface A because all the,: weight is on the smallest sur^ - 

- ''•■face. y ■■ . ' " ' ' ' ■'■ ■ ' 

; c. will be the same on all surfaces because the^ tot^l weightiicting on each 
surface is the same in all, three cases. , . / ^, 

' d. will bfe the \smiiliest on surface C because it has the greatest area. 



Imagine that a clocksijfringis wound or a trigger is Cocked. What kiij^ of energy is 
igive|i to the dockspring or tfi^ tjrigjjer? Sefect the best answer below. 

a. potential energy y < \, * 

b. motion energy * ^ 
c, gravitational energy 

' d. heat energy' .• „ . 
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Lof4ecl (^ani^ons, diesel fuel, and a rock dn^a ledge have potential energy. As po/eAi- 
//a/ewer^j) is used in thflit-senten^^ . . / ^ 
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The spini^ig is rolled up the track frc^ 3 to.6%s the sinkers unwind.from the shaft. 
iRecord the letters of any ineasUrements you woyljj uSe to calculate the change in the 
potential energy of the ,s^ft<igig. v . 

a. Weight c^f the sinker inmewtons ^ 

b. Weight of thejspihigig in rieWtons 
\ * c. Height 2 in 'meters 

* d. , Height 5 above the floor jn meters 
e. ..Distance 2 up tl^ie track in pieters 



Three different hammers are used at the circus by some of the performers to'drive"^' 
tent stakes into the ground. The height at which .the hammer is held before swinging 
is given for each one. Calculate the potential. energy each hamnter could supply to 
drive the stakes. Show yourcalculjitions dnd answer? on your p^per. 



04 Core^3B 




04'Core4B 



Perfprftier 


Weight of Hammer 
(in ;iewtons) 


Height aboV:^.;^take^ 
(in meters) 


1. Midget 


. — J 

4.5 


0.6' ... 


,2. Average Man 


8.3' 


' l.;3 


,. 3. Giant ♦ 


13.0 

■ t ■ — ■• > .1 


2:0 . . 



\ 04^Cfc)re*5B U If Harold lifts a box off the ground to the top of a wall, does he give it 

2. [if so, what kind of energy doen he give it? If not, why doesn^t hf give it 
. * energy? ^ . ,^ . . . ' . 

r /' ■. I , , , - ; ^/Ti, , . ■ -V ' ..^ \ , .. ' ■ " .... ■ , : 

, 04-Cor6*6B ./ What is a unit ih the metric system used in ISCS to report tl>ie gravitational potential. 

* energy of an object? , - * ^ * \ 

• p4'Core-7B . .. . Your instrjiictor has suspended an object, laheled 04-Core-7B, above the floor. Use 
is , your force measurer and meterstick to find its pbtentiare.i)ergy./>Show your irieas- 

/ uremfents ancj, calculations? • / . v 
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•Look ^t the diagram below. The motor lifts the weight whert the wires are hooked 
frorti tilie battery. , ' - 

\A. Name the component doing the in|>ut work. . ^ V / 
2. Name the component receiving the outpurworic, . - . 

ISCS motor . \ 



'I 




Weight ^ ^ 
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What does inpuf^vork mean? 



04'Cor6-10B 



Select the phrase that completes the following sentence, The object that does work 
on something else in a syst^i is called tilt** ■ . * ^ 

a. output work. ^ 

b. input work.* - ' ' 

c. energy receiver. » 

d. energy supplier. ' ' \ ^ \ 



04-Corfl4lB 
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^ , j5 — ^ . 

"Select the phrase that completes the following sen^pnce. The object that has work 
done on it by sometliing else -in a system is called the 

a. energy supplj^er. , - 

b. output work. . / / 

c. input work^ ^ - ■ ^ \ ^ 

d. energy recover, ' • ^ 



29 



Tell a wl^ in which ybu can decide whethet or not an object, has motion energy, 
Vou may use an. example i^ you wi$h. , ' , 



Set in tht roller bearing blocks, you. have ^ 4-di8k spinigig with a string wrapped 
' around its axle.' Attached to the string is one sinker that can fall I met«r and cause 
\ the "spinigig to, spin, What effect would increasing the number of sinkers have, on the 

spinigig's .speed of rotation? ' 



-rrr 



Suppose your spinigig turns 15 timfes in 30 second! What is its speed in turns per 
second? Show your calculation* on your ifiiptr, , * 
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What does the curved line on the graph tell y6u abput^he birthrate of beam' in the 
game preserve? (HhitV Compa;^e the change in the birthrate between the 5th and 
6th years with the change between the '1 st. and 2nd years.) 
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If you are asked to report the speed of a spinning object such as a spinigig, what unit 
' do you use? . ■ 
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Get some graph paper, draw a pair of axes, and label them as shown below. . Use 
your grid and the table below, ta plot rpcket.speed aigaihSt fuel used. Draw a best-fit 
4ine for the plotted points. \' 



. Rocket Speed Per Ml of Fuel 



Speed 


fuel' 


(m/sec) 


(ml/sec) '■ 


2 ■ 


10 


4 


15 


, 6 


\9 


.8 


22 


« 10 


23 


12 


25 . 


14, 


26 


16 


27 


18 


27 



36 

•I 32 

Si4 

I- 12 
IS 8 
8 4 
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What two tjiih^s idbes the j^^^ line on the^d below tell you about the 

pull pf gr^vi^y on the spaceship as it gets farthei;:from the ^ar^h? 
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A spinigig with 1 disk and a string wrapped around its axle is set ijito the roller skate 
'wheels and placed oa the track. Attached to, the string are 4 sinkefs that can fall two 
meters and cause the spinigig to spin. What eff^ect^ould increasing the number Of 
disks on Jhe spinigig have on its speed of rotation? • * 



04^Core^20B 



04qore-21B 



Define tmss, . (Hint: Consider, how it is used in the following sentence.) The mass 
of the rubber ball was equal to the mass of the golf ball. 

' ' ' ' ' ' ' ' - ' -'^ • 

Delano picked up a chair and set it on a table. The cliair gained potential energy. 
What kind of energy did Delano*apply to the chair? • 
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1 . What kind of energy does an elevator have when it i^ held thirty feet above 
the grourul floor by a cable? 

2. If the cable is cut and the elevator falls, its energy changes. JVhat kind of 
energy is it changed to? ^ 

3; What forge acts upon the elevator after the cabl6 is cut to change the 
energy? 



• Look at the diiigram below. A man, use^ a sledge l^ammer to dri^e a post into the Q4^orfh2l39. 
. ^ound; Whei\ the hammer is sM'ung/it stnkes the top ; - 

thegr(jund! ^ - .% ' , ■ 

I . Name the supplier of input energy to .the system. 
, * 2, Name the receiver of output energy ffoin the systejiii ' . 




' ■ ■ ■ . ■■■ ' ^ . / 

•• _ II , I 1 -r-^ ■ — H ' ' I ■ Hi I II II I I a 

, When a fist moves, it has energy. It can knock on a door, llow could the energy 04-Cor«-24B 

• of a moving fist be measured as it strikes the door? 



The' force required to slide a bale of straw on the ice is 8.4 newtons. Helen was ^at- 04*Cort*25B 
ing Ofi the ice.. She fell and slid into the bale of straw., The bale moved 5 meters. 
How mudji mention energy did Helen, have if it was all given to the bale of straw? 




3.? 
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In the dia^ini below» arrows correctly show the direction in which five spinigigs are , 
moving. Howcyqf, some olf the labels artj, ihcorre^it. List the number of each of th« -t; 
incorrect labels. ' .. ■ . ^ .> 



■ ..*>. 



6 7 8, 9 10 

■ ' , 1'. 

Envgy supplier Energy receiver Energy supplier ^nergy supplier En0rgy supplier 




Energy receiver 
1 



8] 



Energy supplier 




dhergy rf ceiver 



Energy r«C8iV0r ' 
4 



Enerjav rewJver / 
3 



04-Exc 15-4 B Europa is k moon of the planet Jupiter, it is smaller than earth's moon, the force 

of gravity on a 1 kg.mass on Europa is about 1.07 newtons. On earth, it abQi^t;.,,; 

9.8 newtons. , ■ ^ , - 1. - « ' 

. 1 . If a bowling ball were taken from earth to Europa, would its, mass change.' 

, 2. What would happen to its weight? ' , , 

• -3. Haw. did ^you know what answers to give? - ■ . . . ; : 
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A golf club was taken to the moon by one of the astronauts, 

, 1 . Pid the masfi of the golf club change during the trip? . ■' 
2. Wliat have you learned Ibout /wass that supports yo^r answer? .. 



Answer both 1 and 2 below by'selecttng.the letter that best Completes the sentence * 
in-each case. • . .. ^ •'• ' ■ 

« 1. Excursion 16, "Forerunners,,of Space TraVel/* tells how eleven men who 
,4ived from 400 B£. to 1725 A.D. developed ideas about astronomy. One 
thing '|hat all of these men did was , 

a. contribute new id6as. ' • . . . * ' 

b. look through telescopes to observe the stars and planets. 

c. study geography and mathematics, ;. 

' « d. build rockets pr spaceships. - ' / , <j 

, '2^ Newton said, "If 1: haye;s^en furthet iHan other men, it is because Fhave 
stood on the shoulders of giSjiits.*! He meant that 
•^a.^ the falling'^Rple caused'hlm to see stars. ■ ' ^ ,« 
. . • • "^.^'-'^^ h^d 'the adyahtige of othjBrs' ideas and co^d improve and advance 

■them:- ' ^ • " ■ . ■ .■ 

c. he wis short himself but cpuld see farther when someone held hinj up. 
- . / d. Kepler's ide$ of planets in drbifS could be explained by:'h!s bwh ide^ of ' 
the puir tsf gravity. 



04-Exc 16*18 
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. Each of the following four statements describe&a relationship between the variables 
arid ^height. Besidp th<i^ rtunibpr of each. statement, record the letter of the graph 
, ^elow wljich show? the same: r ' ^ 

.1. As age increases, height decreases at a changing rate. 
' ; 2. As age increases, height decreases at a constant rdte. 

3. As age increases, height increases at a cbnstant rate. 

4. As age increases, height increases at a changing rate^. 



JO 



X 

o 

UJ 

X 



Graph a 



AGE 



Gryph c 
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After the number of each o\ the following four statements, match tho letter of the 
" graph that illustrate? the relationsjjip described in the statement. Vqu may use the • 
letter of a graph more than once. ■. \ 

1 . When height increases : at a constant rate, speed decreases at a, constant , 

rate. '■„....■ v,,.,.- ,., 

2. When height increases at a constant rate, speed is not changed. 

' 3. When height increases at!a constant rate, speed increases at a constant rate. 
4, When height decreases , at a- Constant rate, speed increases, at a constant 
' .-rate. ^- .. ' . '' ■ * ' •' ' ' ' ' ' 
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Objects which fall move (agter and'faSter as they are acted on by gravity. A ten-story ; 
building is on fire! People are dropping ti\eir possessions out the windows. 0,^ject A, 
which has a mass of 3 kg, is dropped from the fourth Hoor of the building. It has a 
Speed of? metets.iwr second when it neats, the ground. bbjeCt^', whose mass is IS kg, 
is dropped from the second floor and has a ^peed of 3 meters per second as it n«ars the 
nrr...nH I icP thp fnriTiiila KF, = lAmS^ to UHSwCr thc followinR questions! Youran- 



ground. Use the formula KE = i/zmS^ to answer the following questions! 
sWers will be in newton-meters. 

1 . Which of the two has the greater kinetic energy? How much more-does it 
have? Show your calculations. 

2, Which of the two would do niore damage if it hit the top of a parked Car? 



When a^pring has been stf etched, what kind of energy dbes it have?. 
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, \ ■ ''''' — 5 


Trial 1 ,V- 


HTT-i — ■''■^ — -n 
. Trial 2 • 


Average of force of blade 


\: .7.2 N 


8.5 N 


Distance blade tip moved 


;: 0.044 m 


0.017 m . 


Wbrk done^on cart , 


0.307 N^m 


0.125 N m 



«Sh<$lla used hqr force measurer as4l^e input work supplier to heV water-clock cart. 
.When she studied her data, she saw that in Trial 1 she had used a smaller force than 
in Trial 2. $he then noticed that more, Work had been done on the cart using the 
small^f9rce, Coul4 this be true? Explain your answer. 
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Ed bought a gun that shoots rubber-tipped dat-ts. He noted that it took 0.5- newton - 
of .force to start to push the dart into the gun. The force had to be increased to 5.5 
newtons to complete the task. H^e noted that a f'ofce Was. ^ppli^d- against the dart 
for 0,1,2 m. What w^s fh^.'potential energy of the spring when it was fuHy .com' 
'pressed? ' ' 



05'Core-3B 



Dtfin^ kinetic ewj^>*.with'an operational definition,; 
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How can you tell if a water-qlock ca'rt has kinetic -energy? 



Williapi Tell pulled a bowstring through the five positions labeled on the diagram 
below... After holding the bowstring,at E for a second, he released it. 

1. Identify by letter the ppsition at Which the^ potential energy of the bow- 
string was the greatest. . , ' . 

2. Identify by letter the position at. which the-kinetjQ (motion) energy^of the, 
•^bowstring was the greatest.;. . , , ^; \ . 
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How" would you measure the amount of Kinetic energy a moving automobile has? ' 05*Core-6B 

— ^ • ^ • r ^ ^--^ --^ ^ ^ 



An object at L weighs 4.9 N. A second object at N>eigKs.2.4 N.' : 

1. Which of^he fpllowing states the direction of movement: I^toM orKto 

2, Which of- the following correctly states the amount -of force; acting 
producethemotion: 7;3 1>i, 2.5 N,or 11.8N? , -' ' . - , 



t- Pulley. 




2.4 N N 



* ^ 



Look at the record below of the rtifovenjent of a water-cloek cart. This recprd was 
made by a moving cart which dropped-a drop of water every two seconds. " | 

1 . List the letters between whick th^ cart's speed is increasing. 

2. List the letters between which th^ cart's speed is decreasing. - 

3. Li^t the letters between which the cart's speed is constant. ' 



A 
X 



. c B 
XXXV . X 



X X X 



X X X XXX X X X 

I i r- 



-I — n 

80 90« 100 ; ItOv. 120 



r 

0 



10 



-I — I I ■ » I , 

20 30 40 50 60 ' 70 
DISTANCE (in cm) 



Neal set a marbje at the top of an inclined' plane and released it without pushing it. 
What force caused the marble to roll down the incline? 



A Ping-Pong ball bounced once, th'eri roUed'on.the floor. It gradually slowed tlown 
and stopped rolling. What force caused the Ping-Pong ball to slow down and stop? 



A generator is an energy converter in Whibh kinetic energy is changed to useful 
electrical energy. Wh'en the output electrical enei^y is measured, hOWever.^it is 
always less than the amount of input mechanical enprgy. What force causes this' 
decrease? ' 



1. Write the tetter of tKe choice that completes the senteriCe Wt, When 84; 
newton-meters of input work k'done by a horse on a treadmill, the tread- 
mill might do 

a. 84 newton-^meters of output work. * 

b. 37 newton meter? of output wprk. 

c. 154 ne>yton-meteirs of outp^^^ - . ' ' 

2. Write the letter of the reason for your choice.,^ ' 

a. Because in a system input work is always greater than output work 

b. Because the hgrse doesn't waste any energy 

c. Because the treadmill saves work, as a machine does 
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I. ... 



Name six forms in which energy'exists. 

" ; I ^ ,1 r . 



Choose the correct word to complete the following sentence. As he took off, Craig 
Breedlove spun the wheels of his jet-powered car on the Bonneville Salt Flats. The 
wheel-spinning causedjhe temperature of the tires to (increase, decrease, stay th^*" 
same). ^ . , ^ ' 
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Think of the changes iii energy that occur in the following situation, , A box 

1. is lifted from the floor, 

2. reaches its maximum height of 2 m and stops, 

3. falls, and . • 

4. is about to strike the floor. 

For each, numbcjred step above, select two things from the table belo*^ - the letter 
(e, f, g, or h) of the phrase which describes the potential energy of tne box at that 
moment and a letteir (n?, n, 9, or p) which describes the^kinetic enerfey of the box at: 
^the same moment. - ' ^ ru- ' \ , / 



P - - >■ v ■ 1 

Potential Energy \ 


Kinetic Energy 


e. gains potential energyX 

f. loses potential energy \ 

g. lowest potential energy \ 

h. greatest potential energy 


m. gains kinetic energy 
n. receives input of kinetic energy 
0. no kinetic energy 
\p. greatest kinetic energy 



y \ — .-^ - ^ . —7 IT- T 

If light is a form of energy, then it can do w^. Describe a way tfeat yoy tell if light 
energy is present in sojtne way besides seeing the light or "an object which the light 
illuminates. Also state what, you would nefed tfe^do to measure the amount or in- 
.tehsity of the light, ^ 
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.. .^ Jennifer says she knows that light is a for^ of energy beciause light c^ii do work. ^ She 
can prove it by .naming two devices that do work when light shines on them. Name 
f 6ne of the instruments, and tell how it proves that lighlK is a form of energy. 
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Get a palri) glass, aiid tiU it u'ntil allthe liquMIs in Qiie; of ihS^ulbs.' Hold tl^c full 
'bulb gently, in yojir hand, as/showh in the picture below. Be sure the cross tube is 
.below, the b^ulbs and the empty , bulb is highei*. Choose the correct answer below. 
Wharcauses the liquid ta 

a. Light energy ' • • 

S. Animal sense energy 

c. Pressure " ' . \. 

, d. Heat energy - 
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CAUTION: HOLDGENYlY 

Give tMTO^xxamples which §hpw that, electrical energy cart- ber phanged into kinetic 
energy. 
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Read the following story. While working on-Chaptef 10, Richard put nails ihto holes 
' , 1 and 3.'Of the fprce measurer arid pushed the cart back until the blade.touched the 
' liail in hole 3 . ( Y«u may l^ok |t a force measurer if you wish. ) Therr he -pbserved the 

following things. ^ ^ 

: ..J 1 . The blade was bent backv - " v _ ' 

.(' 2. The blide snapped forward (from hole 3 fo hole 1 ). 
,3. The cart lifted the'sinkers. 

Penny stopped the^'cart, but it slipped." . 
4. The sinkers began to faU, and the <Sart Sped backwards. 
- 5. fhebladebentbapkVheri the,carthit it. > - 

6. the sinkers lay flat on the floor. ■ ^ ' . 

- . ' Beside the number of each step, write P-K if poteniiaTenergy is beingjilianged to 
.kinetic energy and KtP if kinetib e^rgy is beingj»iged tp potGnpXUttem. Write 
Nif there is no change in the::form of energy; • ^ ■ ■ 



V 4 
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Write the letters of all the statements which are true about energy. 

a. Energy can be measured by speed times force. 

b. Energy can be changed from one form to another. 

c. Energy can be transferred from one system to another. 

d. Energy can exist in more than one form. ^ , . 

e. Energy can be identified as having density. 



Examine the diagram below* . . . ^ 

1 . State the form or forms of input energy showh in the diagriam. 

2. State the form or forms of output energy shown in the diagram. , 
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In youKhome, you^ use many things which convert energy from one form into 
another/ , . : ^ 

' I ; List three energy converters found in your home. 
2. Give the form of the iiiput energy and the output energy for eachi. For 
example, light bulb: input energy electrical; outjput energy; - heat, ?md 
light. ^ . ^ . 
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A water clock drips 39 drops in J 9 seconds. The water-clock cart leaves a trail of 
water drops 4 cm ^apart. What is the speed of the cart in centimeters per second? 
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Pierre, an ISCS student, watched a beetle walking around^the circumference of a> 
spinigig disk which hung in the rafck. He timed one of the trips around «nd found it 
took the beetle 6 seconds* How far did the beetle walk? At what speed was it mov- 



ing? You may get a spinigig, 50 cm ^tring^.and a meterstick to make whatever meas- 
urements you . need. $how your measurements and your calculations. Report your 
answer in centimeters per second. v , . 



The fpllowing things are known about a spaceship. , 
. a. It has a thrust of 1,500,000 lbs. 

% It has a mass of 12,000 ma^s units. 
. . c. It can accelerate in flight with an additional thrust Of 850,000, lbs. 
d. It passes the planet Marrat a speed of 22,700 miles per hour. 
Write the letter of each variable needed {o calculate the spaceship's momentum. 
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Assume that lt\e ajiuipment showh/ifn the diagram below is all in good working order, 
i I . yill the bell ring? - . //^' ' " " 

(hy do you believe the beir will or will not ring? ' . * 
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Battery 




Get the bottle of blue solution labeled 06-Core-2. Your activities in Chapter \2 in- « 06<Core-2B 

tjude using this solution to coat the^ carbon rod with a reddish-brown substance. ^ . . 

Which material in this solution contributed thc'coating on the rod? 

a. copper ' , 

. b. water . , 

. c. oxygen • * . * 

d. sulfate *' * . ^it^ 

. . . ^ * 

The carbon rod in box 06-Core-3 is covered with a material produced during the 06-Core-3B 
activities con^ected^ith Chapter 1 2. What is the coating made of? 



A rechargeable battery is connected to an electric battery Qharger. Select the letter 06-Core-4B 
of the\sentence below, which describes the energy conversion within the battery dur- 
ing the charging. 

a. Electrical e^Qr^y is changed into chemical energy. 

b. Chemical energy ^is changed into kinetic energy. 
' C;. Electrical energy is changed into ls:inetic energy./ 

d. Chemical energy is changed into electrical energy. 

' • • . /. — ^ . 
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Name the form of energy that is stpred in a battery'. 



. 1. What happens inside a rechargeable battery in a portable TV set during 06*Core-6B 

charging? . ,^ ^ / , 
Wl. Whjpn it discharge's to the TV set, what-happens inside the battery? * *^ 
\ ^ ■' 



X 



•Leonard has a battery; 2 motors, and 3 tpft leads. What must he do to make a com- 
plete electrical circuit? You may use a diagrai^ as part of your answer. 

— " ■ 
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lie 



'il 



06*Core-8B * Go get 1 charged fl^shligl\t battery, 2 bulbs, and sockets, and 3 test leads. Using 

these materials, connect the two bulbs in a series circuit Show your teacher what 
you have dcino . ^ . 



06-Core-9B Draw a diagram showing a switch, a baTl^ryra light bulb, and two motors connected 

in series. 



06-Core-10B , For each of the following statements, state whether the Metrical devices mentioned 

^ ^ . are wired in parallel or in series with each other. Write series or parallel on your an- 

sw^er sheet next to the number for each statement. 

1. A lamp has two light bulbs in it. One^bulb is 60 watts. The other bulb is 
100 watts* The lamp is turned on, and the 60-watt bulb burns out. But the 
100-watt bulb still stays on. How are the two bulbs in the lamp wired? 

2. When the switch on a lamp is turned off, the light goes out. When the 
, ' * switch i^turned on; the bulb burns brightly. How are the switch on the lamp 

and the bulb wired? 

3. Suppose you wish to roast itieat in an electric ov^. Y^u set the electric 
rimer on your oven for two hours. At the end of tWo hour^, the timer rings 

* . and shuts off. The oven also shuts off. How are the timer and the oven 

wired? 





OG'Core-IIB 

.V 


Draw a diagran^ which showf; a^ battery, a bulb, and two motors wired in parallel. 
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Get the following: 1 charged ''D" size battery, 3 bulbs and sockets, and 6 test leads. 
Using these materials, connect the three bdlbs in a parallel circuit. ShoNV your teach- 
er what you have donjp.' 





06-Core-13B " Look at the circuit diagramed below. Suppose you added^an additional motor in 

' ^, * series with the circuit. How would this affect the amount of electrical energy the 

other motor and the bulbs receive? 

1 * 




The amount of current flowing in the circuit diagramed below can be rejfluced in sev- 06*Core-14B ' 

eral ways. State*one way in which the current, can be reduced but not stopped. ^ 




Each diagram below represents eith^Jr a series or a.-parallel circuit.. On your paper, 06-A)re-l5B 
beside the number of each diagram, name the type of circuit it shows. ' ^ 




Battery Switch Battery Switch 



Diagram 4 * 
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Passing electricity through a resistor causes the temperature of the resistor to rise. 
Why does this happen^^ 



Look at t]^e diagram hjWdw. . A wire coil of about fifty turns of copper wire is lung 
from a support so thjt it can rnove freely. A magnet is brought near the coil without 
touching it. What will happen when the switch is closed? 



i 




In what way is the magnetic strength of a coil of wire changed by changing the num- 
ber of loops in the coil? 



06-Core-18B 



C 



Record the letter of each statement below which identifies a characteristic of energy. 
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Energy can 

a. be destroyed. 

b. exist in more than one form. 

c. be transferred frqm one system to another. 

d. be measured by speed multiplied by distance. 



This battery, as it is pictured, will not produce^ enough electricity to light a bulb. 
Write the letter of any change listed below which would let the battery produce 
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more electrical energy. 

a. Using strips made of differpnt metals 
' b. Using a cardboard divider y 
c. Using a test tube rather than a battery "jar . 
d* Using a different solution, such as copper sulfate 



<3 



Ammonium chloride lolution 



Li 



ERIC 



t 

Chemical energy can be stored ^nd then changed to other fonns. Write the letter of 
any sentences below jn which it is possible to ^ay that the stored chemical energy is 
changing to other forms. ' 
. : ail The brown coating on the lead strip > your ISCS battery disappeared 
when electricity was produced. 

b. A black substance apHPeared when zinc metal was placed in copper sulfate 
solution and the solution got hot. 

c. Bubbles* appeared around the zinc metal strip when it was placed inbop-' 
" ] per sulfate solution. ^] 

d. None of those are correct. . 
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Sonia measures ,the length of a copper electrode using a »i^oden meterstick. She 
gets a length of 18.2 cm. Next she measures the electrode, using a plastic ruler, 
which is more precise. She gets a length of 18.28 cm. Finally, she uses an engineer's 
metal ruler, which gives her a length of '18.275 cm. Sonia says now she knows that 
the 18.2 cm length she recorded earlier is in ^ror and that the le,ngth of the elec-" 
trode is exactly 18.275 cm. " . - 

1. Do you agree o.r disagree with Sonia? ' 

2. Why? '0' 
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Chris plotted points for data he collected using a spinigig. The points were located 
as shown on the grid below. Get grid paper from your teacher. Label the axis, and 
plot the points as shown below. Then draw the best-fit line for the points. 
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i ■ .■ ... ' : , . 

,The electrical outlets Jn Iggy's house are wired in parallel. Write the letter of the * 
sentence below that explains what that means. 

a/ The circuit contains more light bulbs than if it had been wired in series. 

b. Thie electricity can flow through the circuits in any one of several paths. 

c. If tfje TV is switched lOff, the popcorn popper will stop popping. 

, d,. The TV, stove, and stereo will work whetlier or not they are switched 
• on. 

e. AH of the above afe Qorrect. „ ; . • . . v ;.o . 
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The following diagram shows a copper wirejiassnig through a piece of wood on 
which several conlipasses have been placed^ On your answer sheet, trace the wood 
and compasses. Then, use arrows to show the direction the compass needle? will 
pbint when the switch is' closed and electricity is passing through the wire. 




ERIC 



/Select the answer which is not true of a scientific model. 

a. It is useful. . . * 

b. It explains observations. . * . ' 

c. It may in some casqs be represented by a'physical object or a sketch. 

d. It is an experimental observation. 



07-Core-1B 



Select the best answer. Sqientific models come into exi^tencp by .being , 

a. extracted from nature, using microscopes. 

b. discovered in nature, using telescopes. 

c. thought up by men, using their observations. ' 

d. found among data and pieced together. 



± 
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What are two things a good scientific model does? 
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Select the statement below which best fits your understanding of the models that 
scientists use. A scientific model 

a. caniiot b^ shown to be incorrect. 

b. provides correct answers to all scientific questions. ' * 

c. describes what adtually happens in nature and therefore is correct. 

d. is not used because it is correct, but because it is useful in explaining ob- 
servations and predicting other observations. / 



The ISCS model for electricity explains electricity 'by using the idea of an electro- 
particle. Name three things about the electroparticle that arc assumed to be true. 



Assume that the electroparticle model explains electricity. On your answer sheet, 
\ describe the, path through the battery-battery Charger circuit that we assume electro- 
partides follow. Tell what happens to jtlie electroparticles'at each step as a batt.ery 
becomes charged. 



High energy terminal 



07-Core-4B 



07-Core-5B 




' Operating battery charger 



Dr. Alice Pierce wants to explain gravityjin terms of a new model. Can more than 07-Core«7B 
pne model be developed which can beiised to explain gravity? If not, why not? 
If so, hovv would a scientist decide which jnodel to use? 



ERIC 



07-Core-8B 


Describe the process of charging a battery, using the electroparticle model to tell 
what happens. ' 

—• — — — — ' — — ■ — ^^r ^ 
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When a charged battery is connected to an eiectric bell and thfe circuit is complete, 
the bell rings. Using the ISGS electroparticle model, explain how the energy travels 
through the circuit and hqw it makes the bell ring. 




07-Core-10B 
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Think of the ISCS electroparticle model for el^tricity, and tell what happens at the 
poles (terminals) of, a battery. The batterw^s parKof a complete circuit to a bell. 


07-Core-IIB 
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What is the effect of adding resistor to'a circuit through which current is flowing? 
Use the electroparticle modej to explain what happens. \ 




r- ' ^ * — -r ' V^- = [ ^ • 
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A circuit contain^^ charged battery, a light bulb, and a Vesistor. Select the factor 
below which determine^^ how many electroj^articles will pass through the resistor in 
two minutes if the battery has a good charged \ , 

a. The size oif the elfectroparticles i \ " 

b. The size of the light bulb 

c. The energy of each electroparticle 
' d. The charge of the battery 

■ III ■ , I H .1 
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The ISCS electroparticlfe model (Joes not answer several questions about electricity 
flow. List three of them. / 1^ 
• ^ . ^ i ^ \ 


07-Core-14B 


^ , — — T ' — * ^ ^ — ^ — — - 

' An ammeter must be connected in series with a circuit to measiire the current the 
circuit receives. Why?: ' \ 



07-C6re-15B . Study the diagram bejlow to determine how the electricity measufier is connected in 

1* . the circuit. When it H connected in this manner, what does it measure? ^ 




"48 



Select the best answer below. Accepted units of ijjieasurement come into existence 07-Core-16B 
when they are . 

a. set by nature. * . ; . 

b. experimentally discovered by scientists. . ' ^ 
C. defined by people. 

d. found by experience. 

07-Cor<h17B 



One way to describe electricity is to use the electro particle model. Describe Jthe 



process of charging a battery, using this model. 



What is the standard unit for measuring electrical current? 
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Name the unit of measurement used \% a standard for measuring electrical^nergy 
carried by an electroparticle. 'i 



07-Core-19B 



Carefully study the setup your teacher has assembled in box 07-Core-20. As it is 
set up, it is an ammeter. Change it to a voltmeter. Show your setup to your teacher. 



07-Core-20B 



Get an ISCS electricity measurer "kit, four D batteries in holders, five test leads, and 
a blank tongue dejjressor mounted on a '/z kg mass with rubber bands. Using these 
•^materials, make a voltmeter scale for the e^e^ctriqty measurer. 

1. Construct circuit A. Close tlieTwitch ancj measure the current flow, and 
report your measurements. Show your ammeter hookup to your teacher. 
' 2. Now hook up circuit B. Close the switch aiid measure and record the 
• total current flowing in the circuit. Show your hookup to your teacher. 
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Circuit B 




Battery 



Switch 



' Battery 



Switch 



07-Cor»-23B 



Suppose you conncfcted an electricity measurer to a circuit, closed the switch, and 
6 the* pointer moved in the wrong direction, as shown in the diagram* What should 
' you do to cause the meter pointer to move ip the other direction*? 




ClectTicity measurer * 



"7 




f 



Switch 



Bulb 
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How will adding an additional motor in series in this circuit affect the amount of 
electrical energy each of the bulbs receives? 



Switch 




Battery 



Motor 



Bulb 



A returned Apollo space capsule is* in the Pacific waitiijg to be picked up. .As a 
helicopter hovers overhead; it drops Navy frogmen into the water. Their drop 
produces waves that pass under the floating capsule. Which of the following statV 
ments best describes the motion of the space capsule on the water? 

a. Up and down in nearly the same Apot 

b. Away from the helicopter 

c. Towards the helicopter 

. d. Impossible to answer unless you know if the waves are movihg away from 
or towards the helicopter i 

Get a water trough, and fill it with 2 inches Jf water. Put a cork in the middle, and 
cause waves by slowly tapping the water surface with a pencil at one end-of the pan. 
Does the cork-water system move horizontally across the -tank away from or toward 
the wave soura\ or doesnU the system^move horizontally at all? What, if anything, 
does travel across the surface of the water? 
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Read the following story. A^ssume that both persons are stating corredt facts. 
Vic Volt builds stereo systems. He uses the electroparticle model of electricity, 
which explains all his observations. Because of the model, Vic is very successful in 
selling his sets. One evening, a friend tells him that he has heard about the new vita 
electricity model which is more complete, but very complicated. Would the friend 
be right to say that because the electroparticle model is less complete, it is wrong and 
should never be used? Explain your answer. 

^ - 

Select the best answer below. The photon, one of the smallest units of matter 
possible, is a model proposed to explain some of the behavior of light. Most sci- 
entists will accept the photon model 

if a photon of light is the only way to explain light. 
' b. if law decrees that the photon is the smallest particle of matter and, will 
explain Hght. . . \ 

if thinking about light as made up pf photons is useful, 
d, only if the photon is observed in experiments. 
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Pretend that in 1970 a science text stated that the wave model for gravity was 
accepted by most scientists. This would mean that 

a. they had direct proof that gravity traveled in wavDs. 

b. thinking about gravity as though it traveled in waves explained the ob- 
•servations made to that date. • v., 

c. at least a few scientists had observed gravity traveling as waves.^ 

d. gravity had the exact properties of a water wave. * 

e. no other model could fit the observations made to date. 



07-Exc 29-28 
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PreWnd that nearly aK scientists accept the etectroparticle model of electricitV\de- 
scribed in Excursion 29. Choose ihe sentence below wh^ch best describes one of the 
things'that acceptance implies. * . 

a. No other model could fifthe observations made^to date. ; 

b. It answers all their questions about electricity. - •» . . 

c. The model must be revised to ini;x)rporate any new observations that 
don't agree with it. 

d. At least a few scientists have seen electricity traveling as electroparticles. 

e. None of the dbove are correct. 
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* Two wires, A and B, are positioned as in Diagram 1 when the Switches are open. 
Diagram 2 shows that when the switches are closed, wires A and^B will repel each 
other. Suppose that in EHagram 2 in the circuit containing wire A the electroparticles 
cotjie out of the battery through terminal 1 aiid reenter the battery through terminal 



2. 



1. Through which terminal in the circuit containing wire B do the electro- 
particles come out of the battery? 

2. Through which terminal in the circuit containing wire B do the electro- 
partide^go back into the battery? 



Terminal 1 Terminal 2 Terminal 3 Terminal 4 | Terminal 1 Terminal 2 - Terminal 3 ,T«rnrtinal 4 




£LJ1 



B 



m 





"diagram 1 



, Diagram 2 
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Whu^h of the following statements is the best desci'iption of scientists? 

a. Scientists are the only group of people that forget easily. , T ^ : 

b. Scientists are so involved in their work that they do not have time to be ^ 
polite. 

c. ScientistvS arc completely different from other people. 

d. Scientists' personalities vary like the personalities of any group of people. 

e. Scientists all exhibit behavior patterns like Ampere's. * 



T 



,er|c 



0^ 



A battery-opfcrated model racing boat is manufactured by the same tojl^ compariy 
that manufactures a battery<)perated model pleasure boat. Each,.model bqat runs on 
two batteries, The racing model runs much faster, but not nearly as loHg, as the 
model pleasure boat. 

For each boat, state whether the batteries are connected in series or in parallel. 
Explain youf choices, using the electroparticle model. . 
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A toy manufacturer decides to improve his^ model train which operates on^Jwo 
batteries collected in parallel The motor that turns the wheels and the motor that 
operates the flagman can be thought of as two resistorst. The new improved model 
train is- to have a freight loading device. This extra movement will require a third 
motor (resistor), and a third battery wired in parallel. Will a voltmeter reading 
taken on the new improved model train be more than, equal to,/or less thartS^a 
voltmeter reading taken on the older version of the model train? Explain your 
answer, using th* electroparticle model. " 



A toy manufacturer decides to improve his model speedboat which operates oh two 
batteries and motors connected in , series. The motor that operates tlje propeller 
and the motor that operates the boat's lights can be thought of as two resistors. The 
new, improved model speedboat is to have a man turning the wheel. This move- 
ment will be Caused by another motor - a third resistor, the same size as the other 
two. In addition the manufacturer plans to add a third .battery in series. Will an 
ammeter reading taken in the new, improved model ^edboat be mt)re than, equal 
to, or less than ah ammeter reading taken in the older model? Explain your answer, 
using the electroparticle model.' 



0^Exc33-1B 
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An ammeter must be connected in series with a circuit to measure the cqrrent fl^Jw • 08-Core-1B 

through the circuits Use the electroparticle model to explain why it must be con- 
nected in series rather than in parallel with the circuit. / 



If you need to Vnow the voltage available to a bulb in a circWt, how should a volt- 
meter be connected into the circuit? If you wish, you may use a diagram as part of 
your answer. 
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Study the circuit below. Describe how you could detect and measure* voltage at 
the bell when the switch is closed. Name any other piece of equipment you may 
need. Tell Which letters on the diagram show the places where the equipment 
should be connected. 



Bell 




D 



ODD" 

Resistor 



Switch 



25: 



In the diagram below, the meters are correctly conne^jted to measure current and 
voltage. * Decide for yourself how each meter is connected and whethef it is an 
ammeter^r a voltmeter. Then, record on your answer sheet the words in parentheses 
that best complete the statemen^^ below. . . 



Switch* 





3 


11 * iri 










Battery 








0 




D On 



Meter B 




Meter, A 

L Meter A is connected in (series, parallel) with the light bulb. Therefore, 
Meter A is (an ammeler, a voltmeter). 

2. Since Meter f is connected in (series, parallel) with^the light bulb^.it is 
(an ammete.^ a voltmeter). ^ . , 
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A light bulb receives 0.5 amperes and 5 volts for 20 seconds. Find the total electri- 
cal energy received by the bulb. . ShoW,/y our work, and use the correct units. 



Choose the correct answer below. What is the formula for calculating the total 
electrical energy supplied: in a given circuit? 
a. Volts times amperes times time 
, b. ^olts divided by amperes divided by tinjie 
*c. Voltsl times amperes divided by time ^ 
d. Volts plus amperes plus time 



08-Cor6*7B Below is a diagram of a complete circuit in which a r^otor is running. List the three 

variables that you'mus^t measure to determine the total amount ^electrical epergy 
« the rtiotor receives. , . ' • • 



08-Core-8B 
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Switch 



Motor 



Battery 



Get the assembled circuit in box 08"Cofl-8B, an electricity measurer, a tim^r, volt- 
meter and aTnrneter scales, and two test leads. Disconnect the battery, charge it, and 
replace it in the circuit. Measure how much ele.ctrical energy is supplied to the motor 
in the bulb-motor arrangement in a fifteen-second period^ Report your measure- 



ments and calculations. 



Dr. drawler had two stude^ite do a project oi^ spiders. Th6ir observations are shown in 
the c|^^ below, ^. ^ - 



stu<i6ht 

■ ': V 


:$4p..(>f Species 


No. of Species 
Seen oh Dirt 


No:: of species 
Seen on Leaves 


No. of Species , 
Seen oil Grass 


No. of Species 
Seen Dead • 


Tanya 




few 


jfnost / ^ 


sQoie 


. very few 


\> • 

Rene 


27 " . . 


4 


rv- !■ 

15 




2 



Give.twoxeasons.wHy scientists prefer thj^'kinds of obsepvations-Rene made,, , 



' Select the examples below in which electricity does observable work. 'Electrical 
energy 

, a. lights^' bulb. ^ . ^ 

b. operates an electric lawn mower. 

c. operates a fan. 

. d. heats a burner on an electric" stove, 
e; operates a record player. ^ ^ 



08*Cor9«10B 
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The diagrams below ^re of two electrical circuits labeled Circuits A and B. Get a 
voltmeter and the materials to construct tlie circuits. After constructing the circuits 
as shown, measure the voltage across each entire circuit. Record the voltages, ancj 
show your s^tup to your teacher. Be sure your battery is charged before you make 



your measurements: 




08-Core 




Circuit A 



Circuit B 



Motor 



Circuits A and B are sKoWn below. Eagh contains one ISCS battery and four resistors 
connected by test leads. However, Circuit A has more resistance to current flow 
than Circuit B. All resistors in Circuits A and B are. tht;, same. Why does Circuit A 
haVe more total resistance than Circuit B? 
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Resistor 




Circuit A 



Switch 
Circuit B 



Resiitor 



.1. 
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Both Circuit A and Circuit B below have identical components, but they are con- 
nected differently- Select the phrases in parentheses which best complete the sen- 
tences. ' ' ' 

, 1 . Irt CitQuit A, the current flows through (each resistor by a separate path, 

all resistors one after another). ^ " * 

• 2. In Circuit' A, the total resistance to current flow is (less than, greater, 
N than) tlie current flow in Circuit B. — ^ . ^ 



ji 



pnr 



Battery 



Resistor 



i 



Switch 




Battery 




• Switch 



Resistor 



Circuit A 



Circuit B 



^ 

Operationally define battery energy, usin^ the equipment shown below. 
VRemember that an operational definition answers two questions.) 



OS^ore 14B 



(Hint: 




String 



Sinkers 



— t 
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In the following, problem, let tjie cans of beans stand for energy being Supplied 08-Exc34-1B 
from one location to another. After the number ofoach question write tmtletter . . 
' of the statement below which answers it)best. ' 

A lafge number of No. 2 cans of beans are to be removed from a box on one side 
of a store an(i stacked on a shelf on the other side of the store. • " > 

. I. Which part of the operation is most like a volt? - 

2. Which part of the operation is most lik'e an ampere? 
* * 3. Which.partof the operation is most like an eleclroparticle? , 

a. The number of persons available to move the cans , 

b. The number of cans a j^ersori can carry at one time 

c. The length of time a person works 

dr^ The number of cans put on the shelf per hour 

e.^ 1 he quality of the beans * 



Therejs a floor lamp next to Iggy's favorite reading chair. Record the letters of all 08'Exc35-1B 
the variables in the list below which affect the power received by the bulb whtjn it is 
turned on. ' ^ 

a. Therie is a known number of newton meters of energy in an electroparticle. 

b. The bulb' is a soft-white bulb. . 

c. The voltage reading at the lamp is 1 20 vojis. . ' 

d. The central air conditioning unit is out of order, and therefore is not 
using power. ^ ' 

e. The current flowing through thd lamp is one ampere. 

f. The bulb releases 25 calories of neat per minute. • ' 



Set up the circuit as shown in the diagram. Be sure you use'a freshly charged battery. 08-Exc 35-;^B 

Then connect one electricity measurer as an ammeter and the other as a voltmeter to 

measure the current flow and voltage of this circuft. Calculate the power of the •* 

circuit. Record your answer, and show it to your teacher before you dismantle your ^ - 

setupr , ^ . ^ 
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The wires in Bemice, a toy bunny, are all made of the same thickness of copper. 

The resistance of the wire is 4 ohms when the voltage is 12 volts and the current is 

3 amps. A different model of Bemice is identical ejccept that more batteries 

required, thus producing more voltage and current. What would you expect the 

resistance of the wire to be in this version of Bernice - more than, equal to, or less 

than 4 ohms? Explain your answer, using the electroparticle niodel. 

' ^ ' 

^ : ^ 

Get the box labeled 08-Exc 37-1.-^ What <vill happen if the untaped magnet is 
turned so that its untaped end is away from the coil? Explain your answer. 



08-Exc 38 IB 



Thip motor of a model helicopter causes the helicopter to rise straight up. What 
would you need to knew to determine how much work the toy's motor can do in 



one minute? 




08-Exc39-1B You may refer to Excursion 39 to answer this question. In it, you were told: 

"You have learned about electricity -from activities like the ones in the textbook 
^without too much trouble. It was the explorers who had a hard time." What helps 
' have you had in learning about electricity that the explorers didq'f have that makes 
- your Jearning about it easier? 




/ 



1, - . 

Fill the air piston with witer to the 4,0 c,C mark*^ Then show the air piston to yoi4r 


09-Core-IB 


teacher. ♦ , 

• * 




^ a ^ ; 

Box p9-Core-2 contains an air piston partly filled with a liquid. Look at the air 


09-(Jore-2B 


pi^on, and record the volume of liquid in it, » 


Which of the choices below will result when vou increase the temperature of ^ivater? 


09-Core-3B 


a, T^Jie water will increase in mass, . « , 




D. i ne waier win incrcdse in vuiuiiic. 




.c. The water will change color. 




d. The water will glow. ■ 


— '. . 


— ' — » , 

A comnanv needs to desifiLn a device which will show very tiny chances in tempera- 


09>Core-4B 


kini and which will have the temoerature marks on the scale be rather widely spaced. 




Which of the following would make the best expanding substances for such a device? 




• -a. Glass ., " ' 




'K Oil M 


• 


c. Oxygen , , 




• " d. Alcohol 




Explain why the freezing point pf water can be both 32** and 0**, as shown on the 


09-Core-5B 



\Fahrenheit and Celsius thermometer scales below. 



Freezing point 




lyjrs. Jefferson went to the store to buy a piece of ribbon. She wanted 50 thumbs of , 09-Core-6B 

the ribbon. The clerk measured the ribbon with her thumb. When Mrs. Jefferson 

measured the ribbon, using'her ov^rn thumb, it measured ^jnly 48 thumbs. Feeling that 

she had been cheiJted by the clerk who measured the ribbon, she went to the manager 

of the store and complained. What is necessary to avoid such confusion in the , 

future? 
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09^Core-7B^ Name the standard unit used by scientists and in ISC§ for measuring temperature. 
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Lx)ok at the drawing below. What happens to water when its temperature registers 
O^C? What happens to water when its temperature registers lOO^C? 





-100 
— 90 






—80 




— 70 




— 60 




— 50 




— 40 




— 30 




— 20 


1 


— 10 




— 0 



09-Core**9B . Get a beaker of copper sulfate solution. Measure its temperature, and report the/ 

temperature to your teacher. ^ 



Od-CorelOB 



You have used a thermoniefcr that has a liquid in the tube. How does it work? 



Od^Cdre-IIB 



When Boyd's mother couldn't get the lid off the olive jar, he told her to put the tojf 
of the jar into.^ hot water. After this was done, the lid came off pasily. Explain why 
heating the lid caused it to loosen. 



09-Cor6-12B 
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A sample of. liquid water, whose mass was known, was heated for several minutes. 
Its temf>erature was taken before and after heating. Write an operational defi^iition 
for the cliange of heat content of the sample. 



How many calbries are required to raise 35 grams of water from 30^C to 40°C fin 
three minutes? ^ 



09"Cor6-14B 



A 2QD g sample of water was heated for ten minutes, and the temperature was 25*'C 
higher after heating than before. What would the temperature change be if a 100 g 
sample of water were heated under the same conditions for ten minutes? 

a. 50'C 

b. I2.5^C ^ . ^ 

c. 25'C 

d. 75"C- 



, — * : ' ^ ^ — : 1 — ^ ■ ■ ^ — p 

What is measured with a thermometer? 09-Core*15B 

Which of the following is a standard unit for measuring heat? 09-Core-16B 

a. calories ' C " p 

b. temperature i 

c. Fahrenheit . . - ^ 
. Celsius ^ j;^. . " 

• What are two properties of heat that you, have observed which support the heat- - OS^^Core-'ITB 

substance model? The^ heat-substance model assumes that heat is^ siibstance which ' 
can flow between objects and whose quantity determines the temperature of objects. 



The diagrajlii shows that the level of water in the test tube was B before the test 09-Core-18B 

tube was heated in the beaker of water. After heating, the water in the test tube 

roie to level A, The heat-substance model can explain this. From the following list, 

select the letters of the four statements which support the heat-substance explanation 

of how heat gets from the burner flame into the water in the test tube. The heat . , 

substance must 

a. be made up of tiny particles. ' , 




Doug proposed the following arguflTent. Cold objects have a cold substance in 09-Core-19B 

them. When a cold and a. hot object are placed in cpntact, the cold substance in the 

cold object flows into the hot object ^ind makes it cooler. An object g«ts warm, not 

because a heat substance flows into it, but because the cold substance flows out. Use 

what you know about heat to show that Doug's argument is false. ' . • 

f ' r Ill I I I ■ 11,1 
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The iron jars labeled A, B, and C are identical. Each has a mass of 40 grams. Assume 
that A is heated, B is cooled, and C is left at roojn temperature. Which of the follow- 
ing results would be expected immedia^ly after treatment? , " 
a. B will weigh morcithan Either A or G. 
. b.'*«A will be larger than B or C. ', . ' . ^ 

c. B will we igli less than either A or C. 

d. The size of will not change; 






Which of the following Characteristics make a liquid a bad choice fOr a thermometer 
used to meas^^re the temperature of water samples? 

a. A boiling temperature higher than water's . 

b. A freezing temperature lower than water's 

c. A boiling temperature lower than water's. 

d. Both a and b 

e. A freezing temperature higher than water's 



41-18 



If you hear the TV weather girl say thai the temperatft-c will drop»l 5° toriight, does 
it make .any difference whether she m^ans a temperature drop of 15° Celsius or a 
temperature drop of 1 5° Fahrenheit? Explain your answer, using information from 

the diagram below. „ Water 

212 1 -boils— 1— 100 



/ 



C 



(0 



32' 



200 
1.90 
180 
170 
160 
150 
140 
130 
120 
110 
1Q0 
90 

• 80 

• 70 

• 60 

• 50 
' 40 

— Water - 
freezes 



I 

c3 



90 
80 
70 
60 
50 
40 
30 
20 

1^ 



Calories are defined using water as a standard. <r611 V/hat a calorie is in terms of 
water. ' ^ 
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In which climate, arctic or tropical, would your body need to supply more calories? ' 09-E)^c43-1B 
Explain your answer. . ' 



In eachx)f the follo>ving cases, 650 calorievS were supplied to 800 g of the substance 09-Exc44-1d 
named. Which of these would sliow the greatest temperature .change? . , - 

/?>a. Hydrogen, whose specific he$t is 3.41 

b. Zinc, whose jjpecific heat is 0.093 *' ' ^ ^ - * 

c. Water> whose specific heat is 1 .00 . 

d. Nitrpgen, whose specific heat is 0.25 . : / ^ ■ 



(i1 : 



. Assume that, four containers of water,. A, B, C, and D, are placed in ^contact with 
each other as illustrated. Select the response below which indicates thie i^irections of 
heat flow that occur as the containers touch each other. Ignore the hi^a^lost to the 
air. . ' ' ' . ^ .,. " . ■ ■ . . ■ 

a. A to B, C to B, and C to b ' , 

b. AtoB, BtoC, andCtoD , 

c. B to A, B to C, and D to C , 

d. B tb.A, C to B,and C to D • . • 



10-Core-1B 
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AAAA 



40°C 


30°C 


90^*0 


30''C 


A 


B 


•C 


' D 



a. Between 60°C and 70°C 

b. Between 55°C^nd'60°C 

c. More than TO^C 

d. Between 45X and 50°C 
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The four containers, A, B, C, and D, eacl) hold the same amount of water, They 
are placed in contact with each other inside a box which allows no heat to escape. 
Approximately what will be the temperature of the water in container B after one 
hour? 




40°C 


30^*0 


90^*0 


30'*C 


.A 


B 


C 


D 



f 

/ 



Aluminum can exist as a gas, a liquft, and a solid. In which one of the following lO'-Core-SB 
states of matter would it be the poorest conductor of heat? ' 

a. Solid ' • . . 

b. Liquid 
c Gas 
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d. Either a or b 

e. Floi;ida 

/ 

— r — 
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Sidney put burners under the thref beakers (A, B, and C) at 'tlie same time. He 
also put thermometers iito the 'biakers at equal distances ftom the heat source as 
shown. V ' ' ^ • 

1. In which of the beakers will the th^ermometer begin to show changes in 
. ••* temperature first? ' ' ' , ' . 

2.. Why? ' - . ■ ' , 

Thermometer Thermometer * . Thermometer 



^ •^^Seaker A 
Solid alumintjm powder 



X 
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After completing Activities 20-7 and 20-8\ some students felt that it was a weak 
argument for rejecting the heat-substance m\del. They said that the balance wasn't 
very accurate and therefore would riot detect ariy possible small, chariges in mass. 
What charige would you make iri these activities to make it possible to detect small 
chariges iri mass? 



\ 
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Two '/2 kg masses are exactly balariced on the pegboard balance 
the left-hJindsmass is heated.uritil it gets red hot. The right-hand 
a. move way down. . 
' b. move down slightly. 

c, not move at all. 

d. move up. 



Left 



shown. Suppose 
8S would . 



Right 



mass 



% kg mass 



Psgboard balance 



In; the foUowing stofy, assume that both doctors' facts are correct. Dr, I.T. Hurtz 
designs lens systems for microscopes ar\d tejescopes. The model he uses assumes 
that light travels in straight lines except when it goes from one substance to another; 
then, it bends. Dr. Smith, a physicist, u$es a model which says that light is like a 
wave and dees not travel in straight lilies. ^ 

Dr. Smith says to Dr. Hurtz, **Your model aW equations aren't. used by scientists 
anymore. The model does not fit all the observations made, and it does not suggest 
Turther experiments.** ^ ' 

Dr. Hurtz answers, **The ^nodel' 1 use explains all the observations included in the 
optics of lens makiiig. ' Furthermore, the arithmetic involved is fairly simple and 
quick. If I used the equations.invoWed in the w^ye theory, a^super nova would come 
and go before I could complete the proper lens system for a telescope/* 

1. Should Dr. HUr.tz utop using the older model and use the newer, broader 
model which, explains more light phenomena? 

2. Explain your answer.- • " 



10tCore-7B 



Select the best answer. The models of science come about by being 
a, discovered under microscopes. ^ 
* . b. invented in the minds of people, 
c. found in the data of experiments; 
\''^. observed directly in nature. 
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Select the letter of the phrase below whic^i best completes tjhis sentence. Scientists 
use the heat-as-energy model because it ^ ^ 

a. provides correct answers to all questions about heat. . 

b. helps toexplaih observations and to predict other observations. 

c. is correct because it comes from nature, and nature is always right. 

d. can predict 1 new experiments even though it cannot explain observations 
made with the heat-substance model. 



10-Core«10B 



Scie^ists use the heat-as-energy model to explain heat. They use it because 

a. they have direct proof that heat is energy. 

b. tihlnking about heat as though it is energy explains mosfof the observa- 
tions made to date. . - 

c. at least a few scientists have seen heat as energy with their own eyes. 

d. no other model could fit the observations made to ^Jate. 

e. heat hafii the exact properties of a waVe. 
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Heat-as-energy and heat-substance are twp models used to explain heat. Study the* 

chart below, and then answ.?r the two followin^.questions.' • 



SITUATION ' 


CAN BE EXI^LAINED BY 


' Heat-as-Enerjgy 


Heat-Substance 


Rubber doesn't gain weight when , . 


, . ^ ■ 




Carbon dioxide expands when 
heated. • ^ 


X ' 


X 

--JL- 4 . — 


Spaghetti tastes better when hot ' 
than when cold. 






. ^ ■ — 

Cement expands when heated. 

—L '. >. '■ — ' ^ — • — 


. ■ X. 


X ■ 

— ^ . — • « 1 



1, Based on the information in the chart, which is the better moflel? 

2. Explain your answer. 



10-Cdre-12B Patricia measured a liquid, as pictured in Diagram A below. She heated the liquid 

% . and then immediately remeasured its volume. The volume of the liquid after heating 

is shown in Diagram B. Using the heat-substance model, explain the results. 



Diagram. A Diagram 



30 ml - = 



32 ml 
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Phyllis measured a liquid as pictured in Diagram A show^ below. 'She heated the" 
liquid, and then remeasured its volume. The results are shown in Diagram B. Using 
the heat-a^-energy model, explain the results. . * 



Diagram A Diagram B 



m ml 



62 ml 



Rub 5f6ur hands together rapidly. The palms ol' your hands should feel'differenr . IQ-Cor^rUB 
; . . %ftei rubbing thehi;, . / " ' * - *^ /v :^ / V/. 

I. /. : ^''-^';>;2/:E?<p1^^ y^C answer in,terins of the he"at-as-encrgy jrioilel. - ' * * i ' 
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'/ •^i'^Asjmn^ri^^^^ <^ftVr«Ky witMn^<i substance emailed blog ci 
^'*">^•;1}4l^st^nbB '^^^^^^ as ;r>olid, a Jliquid;or a gas, dependi 



can be fheasured and that-tfte / 
depending on the amoupt of enwgy '/^^ 




High ehgrgy 



.:' ^:!Wiliy.;dofe^^^^^^ up anfl down with temperature 

"'■ xih^^ tUe movement of the hquid. 
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,V iflie artifounl ^f^^i^ irt .a4>aircprtfain^ nil of watertit .^S'^.C is^re^iter than in 

' r ^'t'O'-m^ to explain why thisis true.% 
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100 



</)" 



^1 
0 



■:r Input energy 
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T|i?? solid line on jhe graph above i^pre^icnts the .(Jutput energy of a slot ckr motor 
' .plotted agajfist 4lVe^t^mpcratuTe of mc mgtar. The amount of inpiif energy supplied; 
:; • i rto the motQf is aVpnstarit' ^) ury'ts* repn^ivented by the .dotted lijne across the top 
.\ of th'egraplf^ t;xpatu!^^^ the input energy as the amount of- usa})le out- 

• put energy decreases, >, , ir* ' ; ^ 



tCK!ore^19B . * •} ^ *ln :Activity * l;7r7, ^diagram^d belowi yQq. found that the electrical input energy to the . 
■\ . ' * • ?: . i)iot6r w$s greater^ than thfe putput energy, of the mplor. Study the-diagtain^befow, 

" iand lise vyour heat^s-e mo4el t6 explain what appears to be a loss of usable 
energy: ""vv:"';:- ".Kf*" ' . ' - ' " 
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Ammeter 



Voltmeter 
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Daniel and Geor^ are camping in a log cabin in the North Woods. They keep a fire 
going in the f ireplace all night. Their beds are bunk style. Daniel sleeps in the upper 
bunk. Will he be warmer than, just as warm as^ or ^colder .than George, who is sleep- 
ing in the bottom bunk? Explain your answer. ^ V ' 
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*A scientific model is discarded wherf 



-51. sJientists get tired of it beciiuse 



^ciiuse it has bqen ulp^A^Or ^^o mariy years. 




J" 



Consider the heating jcurve for hydrogen fluoride shown in the graph below. 
Describe the processes that are taking place in sections X, Y, and Z. 
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Which of the time-temperature graphs below b^t describes the cooling behavior of 
steam when it changes to liquid water? 



DiagratT) a 




TIME (minutes) 



Diagram b 



a 100-' 



Diagram c 
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The gajioline in the gas tank of a car has potential energy AWhen the fuel isj^ni ted in 
the cylinder, the pistons move up anj| down in the cylpraer. Has all of the potential 
energy that was stored i^n the gasoline hrttnTtimk-been converted to kinetic energy 
.(motion energy)? If not, where did the lost energy go or where did the gained ener- 
gy Come from? ^ . , . 



10-Exc 48-1B 



71 



